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(57) Abstract 

Oligo- or polynucleotide analogues each 

having one or two structures represented by X B 

general formula (I) wherein B represents L-*0-*J 
pyrimidine or purine nucleic acid base or f (I) 

analogue thereof. They can provide antisense I — .1 T 
molecules of oligonucleotide analogues that are O 
less likely to undergo enzymatic hydrolysis in j 
vivo , have a high capability of binding to y 
sense chains, and can be easily synthesized. 
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*^»RJR (2 6 0 nm) Og^t*^tft- K'*^ 

^2EI(i. 2M£3B0:*U l^f- K (X2) ^x+v^ U7-mi 

U/cB#CD^^©JR (2 6 0 nm) ©MS^t^^ * - VCto&o 



o 

t-^'^;i/S. ^4-->;ug N 'nt'^A'S. y^/ug. 
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U mx-lL 7'J;vi, ^y^-jvm, -j r 

vTJi^jvmtte^ mmu3-8o^^ nrjv^jvm^L. mz-m, ■> 

15 t'7x-;i/S, 7>h'J;H> 7it>h'J;Hit*3 0 ^/c. 

4-->s. - hps. h y 7^tP^ ?-jimm<D iaj^±©sc £-?t 

©#|£tlT^Tk J:^ 0 §^£ftT^T&cfc^r 5 7l^7l/S£(iT U -Mi:7 

te. ywi/g, 7;;i> ry-7US. riv^^m. ptvu^S. T/l>o 
25 7R$?g. -hnS. A P y>n?|^§ 0 

i: UT(iT7U^7l/T S J T'J-7l/T^yS. T <>7UT ^ 7 K^£<£> £o T7U 
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JV^-jVm<DU^. U^li: UTds #<Jx.(£ h 'J ^Vi^S. 

5 ^ae, h y f-jvm^ 4,4'- 

V* b*is h U ^ (DMT r) S^*5*< x 4#{C*F^ U^liDMT r St 



fflo^U^-f KWIi, — fl£5$ (la) 



15 ^$*i*«jt*l*^:Ji2m±Wr*3i-y ? u*?- K*fcti#y 7 * l/*^ 

-«ss: (id 




(la) 



4 



W098/39352 



PCT/JP98/00945 




(ID 



7 * K-C*»K n l *felin 2 {i|S|— S^li^iOx 0-5 0©S»-C*5 

(1) ^ut->Fl»M 
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»>Uy>*»€>Xitt CD J. A. Secrist et al. , J. Am. Chem. Soc. , 101. 155 

4 (1979); 2) G. H. Jones et al. , J. Org. Chem.. 44. 1309 (1979)] 

t IT, ZCD&O&mmit^? > (T i C 1 4 ) ft&TKl- h U CAy7;*'P 
t KU K (NaBH 3 CN) Tit5u;-r 5 itt^tt 5 t»tlfc 0 ^it^^T- h 

5 b Kd77> (THF) h y ^ A^-tf-y K (N a HMD 
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S) t&S&Zlttztzz^ u4t&W6 Ut&Wl : B = ^5->;U (U) , 

X = H, Y = ^>^;U) jbmztitzo it&®}6&'*7 W AK*tt*SnF-Ci£Jtt 
Myt-tZt, ! S*-Ml&Vn Ut&tfa (I) ; B = U, X = Y = H) frmZtl, 
HiC 4. 4' - 'J/ h y =f-j\/{7 u 'J K (DMT r C 1 ) ih'J 

7»{*8 Uk&QlI ; B = U, X = DMT r , Y = H) fim?>tLtz 0 it&®i6. 

Tlt&W9 tLtzik^ 1> 2. 4- h »J7 7-;l/iSJC;UTft^1!!l Ot::*g£. 
*H7k##-r*£ft£«Jl 1 (fl:£«5(I) ; B = -> h >>> (C) , X = D MT r , 
Y = H) j&^fcftfco *U rT7 ? Utff- 1 2 at£r$l 

(I) ; B=^> V^tois h (C B 0 , X = DMT r , Y = H){i{t^^l 

DMTrO^, u DMTfO^ u 



^-©^•jStiD- U tf-Xfrt>3CM [3) A. G. M. Barrett et al. . J. Org. Ch 
em., 55. 3853(1990); 4) G. H. Jones et al. , ibid., 44, 1309 (1979)] Kfto 
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l C"°-> -OH MeOH. aceone ^H^O^J 1 "" Cr0 3 . Py 

OH OH c.HCI J J CH 2 CI 2 

reflux, 19 hr ^X^ rt. 20 min 



D-ribose 

( SO %) 



H ~£-0~^° Me 1> HCHO aq., NaOH aq. H °-|_. 0 ->J )Me ^ 

X rt.15hr X 

( 37 %, 2 steps ) 



TBOPSCI 



TBOPSO. 



Et 3 N / CH 2 Ct 2 



rt, 13 hr 
( 70 %) 



TFA-H 2 0 TB0PS ° 1 o OCH 3 



to 

HO J rT~S 



Q OCH 3 Tsci/ DMAP TBOPSO 



El 3 N / CH 2 C! 2 

rt,17hr ^ f3 °^ 

( 98 %) 

f5 



OCH 3 



TBOPSO,, 



THF 
rt, 20 min 
( T7 %) 



Ts O OH OH 



NaHMDS 



THF 
rt, 1 hr 



OCH-i TBOPSO,, nru 



OH ^° 
( 35 %) 
17 



O OH 
( 43 %) 
IS 



J7 



AC2O 



TBOPSO, 



OMAP/ Py 
rt t 3 hr 
( 86 %) 



OCH n 




O^T~ 0 

TBOPSO^ ^m-^O 
.O. 



We 




OH^° 
20 



OTMS 




OTMS 

TMSOTf/ 1 ,1-dichloro ethane 

CH 3 CN 
ft. 18 hr 
( ca. 70 %) 
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D. Youssefyeh, J. P. H. Verheyden and J. G. Moffatt. . J. Org. Chem. . 44. 
1301-1309 (1979) i:S£otM3 l%M$H-fZo it&<®}3 1 £TtS 




Diacetone D-glucose 




TBDPSO. 

AcOH / Ac 2 Q/ cone. H 2 SQ 4 V^°~~7 ° Ac 

8 r 6 y o TsCT OBn OAc 

34 

4t&Vn3 4Kb V * V MtLxm&lllstz?- S > (2TMS • T) . ^ 

y^;l/7f- > (2TMS - A 62 ) „ ^V^f'J;l/^7-> (3TMS • G iBu ) 

umr-mtzo o^t, cn^m^^^j^T-tr^ywt at£$»3 6. 4K 4 5) . 

5 mmfcJ& Ut&W 37. 42>46).Jlfcv"J ;Wb ({b^tl 3 8. 4 3. 47) 
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TBDPSC 
TsC 




JBn OAc 
34 



2TMS • T or 
2TMS«A 8z or 
Ac 3TMS • G iBu 

TMSOTf/C!CH 2 CH 2 CI 
rt. 

(70-97%) 



TBDPSCX 




TsCT OBn OAc 



35: B=T 
-40: B=A Bz 
44: B=G lBu 



aq. K 2 C0 3 / MeOH 
rt 

(64-92%) 



TBDPS 




NaHMDS / THF TBDPSO^ r 



36: B=T 
41: B=A Sz 
45: B=G IBu 



(44-100%) 



TBAF/THF 
rt. 



37: B=T 
42: B=A Sz 
46: B=G IBu 



(83-100%) 




H 2 /20%Pd(OH) 2 -C 
MeOH 

r t. 

96% 




*8: B=T 
43: B=A Bz 
47: B=G iBu 



39a: B=T 
39b: B=A Bz 
39c: B=G iBu 
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(2) a-y \;*=?- vmmw^m. 



Tito* 7 \s**s H 



DWTrO 




B DMTrO- 



OH 

a 



lPr,N- 




DNABSD-&5ESS 



G5£) OfcT i/f-b >x^?*^t5 : t ^ 

0. ff*L<lil0~30it*5 o 
15 — if mat UT#8?£fti;:< <. ^^©a^gu fiNfFIMOTt^ci^ 

-C$So ^UT. #IJxJ*. 7 «y-fe>v J ^-RNA<t^ni:z:«iI^^Jl£LT^H 
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( 1 ) 2' . 3' -0-i/9 U t j >-4' -(p- b^^->^J^^—JU^r^r^ 

IIMT> ^Cimfrtfti^ 1 ( 956 mg, 2. 70 mmol ) ©M?K t° U v> 
( 13.5 ml ) i:MTp - h;l/i>xyl/^~;l/^ a U K (771 mg, 4.05 mmol)£ 
ftDX.. 60 tT5^Bl«fiil/fco 

igTK-C 1 &7k MgS0 4 CT^iUfco »«E*«EE®*U ^>-tf>T 

3§*»U »&n/=fi^*(***> U t)?J\s*3 A? - (CHC1 3 : 

MeOH = 15:1) «fc 'O-tf V-'MrU- >|wTHit» U Sfe^^ch L 

T4t&W2 (808 mg, 1.59 mmol, 59%) <&l#^ 0 

4t&<®}2: fifetft* mp 104-106 °C (^ >-t? V). IR v (KBr) : 33 

26. 2929. 2850. 1628. 1577, 1544, 1437. 1311. 1244 cm" 1 . 'H-NMR (d 6 -acet 
one): 5 1.45-1.67 (10H, m). 2.45 (3H, s), 3.71 (2H, ABq, J = 12 Hz). 4. 
20 (2H. ABq. J = 11 Hz), 4.92 (1H, d, J' = 6 Hz), 5.05. 5.06 (1H. dd. J 

= 4, 6 Hz). 5. 60 (1H, d, J = 7 Hz), 5. 75 (1H, d, J = 4 Hz), 7. 48 (2H, 
d. J = 8 Hz), 7.77 (1H, d, J = 8 Hz), 7.81 (2H. d, J = 8 Hz), 10.10 
(1H, s, ). 13 C-NMR (de-acetone): 6 21.5, 24.1. 24.5. 25.5. 34.8, 36.9, 
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63.5, 69.7, 82.5, 84.7, 87.8, 92.9, 102.9, 115.4, 128.8, 130.8, 133.9, 1 
42.7. 145.9, 151.3, 163.5. Mass(EI): ra/z 48KIP- H 2 0). 

Anal. Calcd for C 23 H 28 N 2 0 9 S- 1/3 H 2 0: C, 53.69; H, 5.61; N, 5.44; S, 6. 
22. Found: C, 53. 99; H. 5. 48: N, 5. 42: S, 6. 10. 
5 (2) 4' -(p- hA'X-yxJl'*—A'yt*-i/jt *)V)*? U ^>(3)©M 

<b£#l2 (107 mg, 0.21 mmoD^TF A-H 2 0 (98:2, 1 ml) c^fi-ClO 9t 

mW%^ U t) f 5A^07 h^77^ -(CHCl 3 :MeOH = 10:l){-i: OffiH! 
lb£r<$J 3 (85. 0 mg, 0.20 mmol. 94X)£&fco 
10 <fb£«: Sfelft* mp 119-120 °C. IR v (KBr) : 3227. 3060, 2932, 2837. 
1709. 1508, 1464. 1252. 978. 835, 763. 556 cm" 1 . 1 H-NMR (d 6 -acetone) : 8 
2.31 (3H. s). 2.84 (3H. s). 3.71 (2H, s). 4.13. 4.20 (2H. ABq, J = 11 
Hz). 4. 28. 4. 31 (1H, dd. J' = 9, 6 Hz), 4. 36 (1H, d. J' = 6 Hz). 5. 54 (1 
H. d, J' = 8 Hz). 5. 75 (1H. d, J = 7 Hz). 7. 32 (2H, d. J = 8 Hz). 7. 67 
15 (2H, d, J = 8 Hz). 7.70 (1H. d, J' = 8 Hz). 10.14 (1H, s). 1 3 C-NMR (de- 
acetone): 6 21.5. 63.7. 70.8. 72.7. 74.6, 86.8, 88.8. 103.1. 128.8. 130. 
7. 133.9, 141.7. 145.8, 151.8, 163.9. Mass (EI): m/z 256 (M + - OTs) . 
(3) 2'. 3'-0-^>^'Jf>-4' -(p- MWiVxyUifc—yM- *jV) 

WJy (4) <D&m 

20 mm%MT. it&mZ, (400 mg, 0.93 mmol) i:OX7;l/ft K (2.4 ml, 

excess). mtMm (670 mg. 5.0 mmol^n^MKT 5 B#Ph1!1# U/c 0 Kfo* 

?P?K77-f — (CHC1 3 : MeOH = 40 : 1) KJ; <9 U 4b£^ 4 (380 mg, 
25 0.74 mmol. 80«)*f#/c o 

4b£rtl4: mp 99-102 °C (CH 2 C1 2 -^^-^ ». [«]□ 23 -26. 7 ° 

(c = 1.0. CHC1 3 ). IR v (KBr): 3059. 1691. 1460. 1362. 1269. 1218. 1177 
cm- 1 . 1 H-NMR (CDC1 3 ) S : 2.41 (3H, s). 3.25 (1H. br), 3.79 (2H. m), 4.19 
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(2H. s), 5. 09 (1H. d. J = 7 Hz), 5. 28 (1H, dd, J = 3, 7 Hz), 5. 60 (1H, 
d ,J = 4 Hz), 5.73 (1H. d ,J = 8 Hz), 5.94 (1H, s), 7.24 (1H, d, J = 8 H 
z), 7. 38 (2H, d, J = 9 Hz). 7. 42 (5H, br), 7. 69 (2H, d, J = 9 Hz), 9. 11 
(1H. br). 13 C-NMR (CDC1 3 ): S 21.6. 63.5, 68.3, 77.2. 82.8, 84.2, 87.7, 

94.9, 102.6. 107.5, 126.5, 127.9, 128.5, 129.7, 132.2. 135.0, 143.0. 14 
5.0, 150.4, 163.5. 

Anal. Calcd for C24H 2 4N 2 0 9 S-l/3 H 2 0: C, 55.17; H. 4.76; N, 5.36; S, 6. 
14. Found: C, 55. 19 ;H. 4.66; N, 5.29; S, 5.98. 
(4) 3' - O-^i/Vfr- 4' -(p- MVx>x;l/*- f-;l/) 
WJy (5) 

1SIIT> lb£r^4 (150 mg, 0.29 mraol)©T-fcr h- h U (3 ml)K 

•>7 7 7K*iL^^#^ MJOA (92 mg, 1.5 mmol)^:mM.iZ Xlmz.tz 0 *cV>'&^ 
mmt^fy (0. 16 ml, 1.5 mmol)£;>K?%TT-/ffiTL^SKT15 B#^tt#L/c 0 

■7 >f -(CHCI3 : MeOH = 25:l){-ck OffiHU /ft£^5 (112 mg, 0.22 mmol, 75%) 

4t&^5: mp 195-197°C (AcOEt-^lr ». [a] D 23 -14.6° 

(c = 1.0. CHC13). IR v (KBr): 3033, 2885, 2820, 1726, 1470, 1361, 1274, 
1175, 1119 cm" 1 . 1 H-NMR (CDC1 3 ) 6: 2.40 (3H. s), 3.59-3.77 (3H, m), 4. 
10. 4. 24 (2H, AB, J = 11 Hz). 4. 32 (1H, d, J = 6 Hz), 4. 56 (2H, m), 4. 69 
(1H, d, J = 11 Hz), 5.52 (1H, d ,J = 6 Hz), 5.67 (1H, d ,J = 8 Hz). 7.24 
-7. 29 (7H, m), 7. 48 (1H. d, J = 8 Hz), 7. 70 (2H, d, J = 9 Hz), 9. 91 (1H, 
s). ,3 C-NMR (CDC1 3 ): S 21.6, 63.2, 69.2, 73.6, 74.6, 78.1, 86.6, 92.9, 
102.5, 127.9, 128.2, 128.3, 128.6, 129.9, 132.3, 136.9. 142.4, 145.2, 1 
50.7, 163.8. 

Anal. Calcd for C24H26N2O9S : C, 55.59; H, 5.05; N, 5.40; S, 6.18. 
Found: C, 55. 41;H, 5.02; N, 5.32; S, 6.15. 
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(5) 3' - 0-*<yV)\/- 2' -O, 4' - V i?y (6) 
mmm.MT, it^5 (80 mg. O. 16 mmol)2>££7kTHF mm (1.5 ml) »lg 

MX* NaHMDS (3.2 mraol) cD^StK^ >-fcr (0.7 ml) ZfiUZ-, W.UX2Q B$ 

rmwistzo fcmmmizffimnw7k*im?L, chci 3 i:tiiDb/:o ^mmzmu 

ZtltzmmAfo&i-'V t/VJls*? v^- h?37 j - (CHC1 3 : MeOH = 10:1) 
iZXmWik, MeOHiCTTOHU 4k&Vn6 (41 mg, 0.10 mmol, qw *ntz 0 

it&W6: MfefSH. mp 217-219 °C (MeOH). [a] D 23 +108.4 0 (c = 0. 3. H 
eOH). IR v (KBr): 3059. 2951. 1688. 1459. 1271. 1053 cm" 1 . 1 H-NMR (d 6 -D 
MSO) 5 : 3. 75. 3. 85 (2H. AB. J = 8 Hz). 3. 77 (2H. d, J = 5 Hz), 3. 92 (1H, 

s), 4.44 (1H. s), 4.60 (2H. s). 5.39 (1H. t .J = 5 Hz), 5.48 (1H. s). 7. 
31 (5H, in), 7.72 (1H, d, J = 8 Hz), 11.37 (1H. s). 1 3 C-NMR (d 6 -DMS0): <5 

56.0, 71.1. 71.6, 75.8. 76.5. 86.5, 88.3. 100.9, 127.4, 127.6. 128.2, 1 
37.9, 139.0, 150.0, 163.3. Mass(EI): m/z 346 (M + , 1.1). 

Anal. Calcd. for C, 7 Hi 8 N 2 0 6 : C, 58.96; H, 5.24; N, 8.09. 

Found: C. 58.67; H, 5.23; N. 8.05. 

(6) 2'-0. 4'-C-^fl/>>7'jyy (7) <D&1& 

4t&%!}6 (25 mg, 0.072 mmol)©^ ^ J - )VmWL (2.5 ml)(Cl0% Pd-C (25 mg) 

^sdx.. ymm.mr, 3?ee{-ti5 mmmnLtz 0 sj&^zmu fewg^wt. 

isV ilfJVil^ U>7 bV^y (CHC1 3 : MeOH = 10:1 then 5:1) Ctffi 
ML, 7 (18.3 mg. quant. )&ntc 0 

it&mi : MfeSH.. mp 239-243 °C (MeOH). [a] D 23 +92. 2 0 (c = 0.3, Me 
OH). IR v (KBr) : 3331, 3091. 3059, 2961, 1689, 1463, 1272. 1049 cm" 1 . 
•H-NMR (CD3OD) 6: 3.76, 3.96 (2H, AB, J = 8 Hz), 3.90 (2H, s), 4.04 (1H, 
s), 4.28 (1H, s), 5.55 (1H, s), 5.69 (1H, d, J = 8 Hz), 7.88 (1H, d, J 
= 8 Hz). 

Anal. Calcd. for d „H, 2 N 2 0 6 : C, 46.88; H, 4.72; N, 10. 93. 
Found: C, 46.74; H, 4.70; N, 10.84. 
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(7) 5' -0-C4. 4' - V* U 2' -O. 4'-C-^fl/> 

0'J^> (8) 

ik&yal (140 mg, 0.53 mmol) KM*, t: U ¥ y*1$\7LX 3 0^ LfcgU M 
?K tf U y y®®. (1. 5 ml) iU It^lT^ lit 4 , 4 ' - 5> p< h * > h U 
5 71/* oU K (210 mg, 0.63 mmol). DMA P (6.5 mg, 0.053 mnol)£*nx.^2& 

-c-5B#FM^b7t 0 Rj^^icfiafnfi#7K^*n^.^^. ch 2 ci 2 -ejittiUfco W 

U &ft/=*&JSfcBK*£ •> U 77 *f )\sJ] 7A^ovh^7>f — (CHC1 3 : MeOH 
= 40:l)KJ:Dfflf$!!U ^^5 8 (230 mg, 0.34 mmol. 66%)£?lfco 
10 4t£r^8: Sfefft*. mp 117-120 °C (CHCI3). U]d 23 +17. 2 0 (c = 1.0, 

CHCI3). IR v (KBr): 3393, 3101, 2885, 1689. 1464, 1272, 1047 cm-1. 1H-N 
MR (CDCI3) d: 2.59 (1H, br). 3.56 (2H. q, J = 7, 11 Hz). 3.87 (1H, d, J 
= 7 Hz). 4.26 (1H. s). 4.47 (1H. s), 5.60 (1H, d. J = 9 Hz). 5.63 (1H. 
s), 5. 84 (4H. d. J = 9 Hz). 7. 22-7. 45 (9H. m). 7. 93 (1H. d. J = 9 Hz). 

15 mmm 21 ? ? •> vmmw<»&$L 

(1) yf-7l/=5-0- (t-yf;l/-7'7x^->'Jyl/) + y 

^ f-JU- 2. 3-0--T v^n tTU-r>-iS-D - U #7 J i/ K 
(14) 

3*St«ET. XittBEfctfl:£4& 1 3 (2.00g.8.54mmol)O^7KCH 2 C 1 2 ?#$E(40 
20 Bl)K*}$T"CEtaN(2. 62ml, 18. 8mmol) s t -7'^JU^7 i— ;l/*> U 71/? n U K(4. 
88ml, 18. 8mmol)£7jnx.. 1 3 B#I8I«# Ufc 0 RfS^{Cg&f[]fiW7K£J]n;L 

?^>7a- (<\*-*> : AcOEt=5:l){C c fc 9ffi»!U fcfeifcfltfM 1 4 (2. 82g. 5. 9 
25 8mmol, 70%)^?#fCo 

[a] B 17 -16. 2° (c=0. 52,CHC1 3 ) IR v (KBr) : 3510, 3061. 2938. 2852. 1465. 110 
3cm" 1 . 

'H-NMR (CDC 1 8 ) 8 : 1. 09(9H. s), 1. 28(3H. s). 1.49(3H,s), 3. 22(3H, 
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s), 3. 67, 3. 76(2H,AB, J=llHz), 3. 88, 3. 93(2H, AB. J=llHz), 4. 49C1H, d, J=6Hz), 
4. 57(1H, d. J=6Hz), 4. 93(1H, s), 7. 38-7. 43(6H, m), 7. 67(4H, d, J=7Hz). 
13 C-NMR (CDC 1 s ) 5c: 19. 2, 24.4, 25.9, 26.9, 55.0. 62.9. 64.8, 
82.2, 85.9, 88.7, 108.6, 112.6, 127.8, 129.9, 133.0. 135.7. 
Anal. Calcd for C 26 H 36 0 6 Si • 1/4 H 2 0 : C. 65. 45; H. 7. 71. Found :C, 65. 43; 
H. 7.59. 

(2) > ^Jl= 5-0- ( t -7^JliS7 *—jU>> V JU) -2. 3-0- 
-f v^p fcf U V s >— 4 - (p - hJUJ^yxjVT^—ji/j-iriss 

- 0 - U #7 3 J *> K (15) 
l*»SETx tt£^(2. 13g.4.51mmol)©&*CH 2 Cl 2 &i£ (15ml)iC^-eEt 3 N 
(3. 92g. 28. Oramol), p - h;l/X>xW-;^P »J K(l. 34g. 7. 22mmol). 4 - 5> ^ 
^;l/T ^ J fc" U y > (90mg. 0. 72mmol)^]fjDX. > Ifif 1 7 B#R3tK# Ofco 

*W7A?D7 ^'57^ - ('N*-tf-> : AcOEt=10:l)K:<J; *)«$!! U Mfe 
afctfc^H 1 5 (2. 76g, 4. 42mmol, 98X)&&fc 0 

[a] D 17 -3. 82° (c=0. 56,CHC1 3 ) IR v (KBr) : 2934. 2852, 1369, 1104cm- 1 . 
1 H — NMR (CDC1,) 8 : 1. 02(9H, s), 1. 20(3H,s). 1. 32C3H, s), 2.4K3H, 
s), 3. 09(3H,s), 3. 51. 3. 77(2H,AB, J=10Hz). 4. 34C1H, d, J=6Hz), 4. 25. 4. 39(2H. 
AB, J=9Hz), 4. 47C1H. d. J=6Hz), 4. 77(1H, s). 7. 28, 7. 8K4H, AB, J=9Hz), 7.39-7. 
44(6H. ra), 7. 62-7. 65(4H. m), 7. 8K2H, d, J=9Hz). 

13 C-NMR (CDC 1 3 ) 8c: 19.2, 21.6. 24.5. 25.8, 26.8, 54.9, 62.7, 
68.8, 81.9, 85.6. 87.5. 108.7, 112.8. 127.7. 127.8. 128.2. 129.6. 129.9. 
132.9. 135.6. 144.4. 

Anal. Calcd for C 33 H 4 2 0 8 SSi :C. 63. 23; H. 6. 75;S, 5. 11. Found :C, 62. 99; H, 6. 5 
3; S, 5. 13. 

(3) / 5-0- ( t -y^jvi?7 y ji) - 4- (p-h;Ui> 
X^-^ + '^f-A/) -j8-D-iJjK75;->K (16) £>i%;S 
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It&W 1 5 (645mg, 1. 03mmol)©THF-H 2 0[llml, 8:3(v/v)]MlIlSt h U "7 o 

•> U *7 7A^P7h/77^ - (hexane: AcOEt=5 :l){-=k 0 ftf«! U 

#&fetel#C^K 1 6 (464mg, 0. 79mmol ( 77«)£*§fc 0 
5 [aV 7 -35.8° (c=1.90.CHCl 3 ) IR v (KBr) :3499, 3051, 2931. 2840. 1594. 146 
8,1362. 1109cm" 1 . 

1 H — NMR (CDC 1 8 ) 8 : 1. 02(9H. s), 2. 42(3H, s), 3. 16(3H.s). 3.54. 
3. 70(2H, AB, J=10Hz), 3. 97C1H. d, J=5Hz). 4. 18(1H, d. J=5Hz), 4. 26. 4. 39(2H, AB, 
J=10Hz). 4.73(lH,s). 7. 30(2H,d, J=8Hz), 7. 36-7. 44(6H. m), 7. 59-7. 66(4H, m), 
10 7. 78(2H,d, J=8Hz). 

13 C-NMR(CDC 1 3 )<5« : 19.2, 21.6, 26.7. 55.2. 66.5. 69.6. 74.0, 
75.2. 76.5, 84.8, 107.5, 127.7. 128.0. 129.8. 132.6. 132.7. 132.8. 135.5, 
135.6, 144.9. 

Anal. Calcd for CsoH 3 BSSi0 8 »l/4 H 2 0:C. 60. 94; H, 6. 56. Found :C. 60. 94 ; H, 6. 4 
15 3. 

(4) / 5 -O- ( t -•Zff-JliSy y yl/) -2-0. 4-C- 

/ =f- v y- 0 - D - u #y 5 J ; y K (17) Rtf 
/ 1-Jl<= 5-0- (t-y^^7i-;l/'>'J^) -3-0, 4-C- 
* ^ u y - 13 - D - y -5 y > F (18) 

20 g£»8rT\ ^16 (194mg, 0. 33mmol)0«THF^?g (4ml)(C^^T- 
NaHMDS(3. 30mmol)©benzene!$M (1. 6ml)**n^.x ^SlT 1 ^P H 11t# R 
!S»ttKteMW7k*J!]n*.;fcSU R*6»»*B*U Ac0Et-c3HIJ*tbU/c o W 
*Ji*ffi«lAtt7k-CllHl«5fe»». ^7KMa,S0 4 irT«»L^o »ttt*«ffiS*U 
ibn«iM->'J JlfJ)s*5 A? cjt |>^77^ - (^s+ify : Ac0Et=5: 

25 J; OffiSSU ifeMWl 7 (48mg, 0. 116mmol, 35«&t>*^fett^Kl 

8 (59mg, 0. 142raraol, 43X)^»^o 
it&mi 7 :IRv (KBr): 3438. 3064, 1103. 1036cm" 1 . 

1 H — NMR (CDC 1 3 ) <S : 1. 08C9H, s). 2. 04(1H, br s), 3. 39(3H. s), 3.65, 
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3. 98(2H, AB, J=8Hz), 3. 95, 4. 02(2H, AB, J=12Hz), 4. 02(lH,s), 4. 30(1H. s). 4.79 
(lH.s), 7. 38-7. 46(6H, m), 7. 65-7. 69(4H, m). 

,3 C-NMR (CDC 1 3 ) 6%: 19.2, 26.7, 55.0, 60.7. 71.2. 73.1, 79.9, 
85.5, 104.3, 127.8, 129.9. 130.0, 132.9, 135.6. 135.7. 
Anal. Calcd for C 2 sH 3 o0 5 Si-l/4 H 2 0:C, 65. 68; H, 7. 34. Found :C. 65. 98; H. 7. 23. 
it&Wl 8 :IEv (KBr):3456. 3058. 2938. 2852. 1467. 1108cm- 1 . 
'H-NMR (CDC Is) S : 1. 10C9H. s), 3. 26(3H. s). 3. 7102H, s), 4. 02(1H. 
d. J=6Hz), 4. 35, 4. 95(2H, d, J=7Hz). 5. OKlH.s), 5. 1K1H, d, J=6Hz), 7.38-7.4 
4(6H,m), 7. 66(4H.d, J=7Hz). 

,3 C-NMR (CDC Is) <5 C :19. 3. 26.8, 55.4, 63.7, 75.1, 77.9, 84.5. 
86.3. 111.9. 127.8. 128.0. 129.9. 132.9. 133.0, 135.6. 135.8. 135.9. 
Anal. Calcd for C 23 H3o0 5 Si-l/4 H 2 0:C, 65. 91; H, 7. 34. Found :C. 66. 07; H. 7. 14. 
(5) * =f-)l>= 3 -O-T-tel-JU- 5 -O- (t-^-^7x^i/'J 
;u) - 2 - O. 4 - C - / f- V >- /3 -D- U #7 5 J is K ( 1 9 ) 

mmnWiT, it&Ml 7 (704mg. l. 70mmol)©*$7kfc°U i?>m%t (lOml)irM 
T?*ft7kff£Ift(0. 38ml. 4. OSmmol). 4 - f J * ^J^T I J h° U ^ >(21mg. 0. 170mmol)£ 
to*. MT3NfWlfco Rlfc*ttfcttfnM7k&fln*.fc8U AcOEtT 3 Is] 

MJES£U I btl^MIW^ ■> 'J ^ yVl/^J 7 A ^ D V h^7^ - (^ + -9- 
> : AcOEt=7:l)C J: Dffi^iL. ftTfettMSf 1 9 (665mg, 1. 46mmol, 86%)*'#/c Q 
[a] D 17 -34.3° (c=0. 93,CHC1 3 ) IR u (KBr) :3438, 3064. 2934, 1749, 1468. 110 
3. 1036cm- 1 . 

'H-NMR (CDC 1 3 ) 8 : 0. 99(9H, s). 1. 97(3H. s). 3. 34C3H, s). 3.69.3.8 
6(2H. AB, J=8Hz), 3. 86(2H, s), 4. 17(1H, s), 4. 77(1H, s), 5. 06(1H. s). 7.28-7.3 
9(6H, m). 7.58-7. 63(4H,m). 

13 C-NMR (CDC 1 3 ) (5 c: 19. 3. 20.9, 26.7. 55.0, 60.3, 72.0, 73.6, 
78.3, 85.3, 104.4. 127.7. 129.8. 133.0. 135.6. 169.8. 



20 



W0 98/39352 PCT/JP98/00945 

Anal.Calcd for C 25 H 32 0 6 Si-l/4 H 2 0:C, 65. 12; H, 7. 10. Found :C, 65. 27; H. 7. 00. 
(6) 5*-0- (t --ff-AsV? *—Jlsi/V/U) -2' -O, 4' -C-/9- 

/ =f-)l>WJ> (2 0) 
mmm,MT, <k&Qa 19 (109. 2g. O. 239mmol)©ftt7KCH 3 CN^ (2ml){r^ 
M-CO, O' - ff'X h U > =f-J\sis U /I/?- * >(154mg, 0. 598mmol)£finx_fc^ 
T"C h'J> V JV h U yjV^ru/ 2 >XJl**- KO. 82ml. 8. 74muol)© 1. 

1 -iS?vv^?>(Q.2lmimm*Mx., Mt? 1 8 B#ra«# b^o 
CH 2 C 1 2 T^ls t&fnMr7k*fln;i;te8U AcOEtT3lH]}fiai U/c 0 W»JI& 
teft£**"T? 1 ®fls#SU M7KNa 2 S0 4 (rT«U/c o »j»*«EES*U l#£ft 
fc*fij&lift ; £'> 'J*m5A^P7 ^ - : AcOEt=3:l)K£ 

<9 fftSi! U MfeflfeMK 2 0 (87. 7mg, 0. 173mmol, 70%)£*§fco 
IRi> (KBr):3048, 2935, 2852. 1749, 1466, 1369. 1234, 1108. 1040cm- 1 . 
1 H — NMR (CDC la) S : 1. 06(9H. s), 1. 94C3H. s). 2. 98(1H, br s). 3.63. 
4. 00(2H, AB, J=10Hz), 3. 72(1H, d, J=7Hz). 3. 82-3. 84(2H, m). 4. 30C1H. s), 5.25 
(lH,s), 7. 40-7. 46(6H, m), 7. 60(4H, d, J=6Hz), 7. 66C1H. s), 9. 68(1H, br s). 
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(1) 3 -0-^> ; Jfr- 5 -O- t -71- friS y ^—fri/ ij 4 - (t Kn 
^>y^;l/) -1, 2-0-^V7 p Pt'i;f>-a-D-xij7n^^h 

(3 2) ©^refe 

5 g&si«ET^ ^T-enutE^iS* 5) K'&^x-mmvtzit&itoz 1(2.50 g. 8.0 

8 mmol) (Dmt* =f- V ymm. (50 ml) {C N h 0 J^^-frT i > (3. 71 ml, 26. 6 m 
mol) N t-7'=f-friS7 ^-fry Vfr? u U K (6.94 ml, 26.7 mmol) %1MZ-, MM 

v io.5 mmmwiytzo fcmmmcmnmwk&imz-tz^ mm^fr-cmmL 

10 U If £*l/cfflJi£if#:£-> U ilffril? l»7 7 ^ - (AcOEt-^-tf- >, 

1:4 — 1:3) IC J; <9 U SfeHft: (3 2) (2.97 g, 5.41 mmol, 67 %) £ 

mp. 98 - 99 °C (^\+^>) . [a] D 20 + 54. 8 ° (c = 1.12. T-irh>). IR 
vmax (KBr) : 3553, 2936, 1463. 1379, 1107 cm 1 . 1 H-NMR (CDC1 3 ) 8: 1.13 
15 (9H. s), 1.50 (3H, s), 1.78 (3H, s), 2.56 (1H, t, J = 7 Hz), 3.82. 3.92 
(2H. AB, J = 11 Hz), 3. 94 (2H. t, J = 6 Hz). 4. 57 (1H. d. J = 5 Hz). 4. 
64. 4. 95 (2H, AB, J = 12 Hz). 4. 83 (1H. dd, J = 4. 5 Hz), 5. 95 (1H, d, J 
= 4 Hz), 7.44-7.55 (11H, m). 7.72-7.78 (4H. m). 1 3 C-NMR (CDC1 3 ) <5 c : 19. 
2. 26.2, 26.5, 26.8, 63.2, 65.4, 72.5, 77.9, 79.1, 87.4, 104.4, 113.7. 1 
20 27.6. 127.7, 128.0, 128.5. 129.5. 129.7, 132.9, 133.1, 134.7. 135.5, 137. 
2. 

Anal. Calcd for CazIUoOeSi : C, 70.04; H. 7.38. Found : C, 70.19: H. 7.3 
5. 

(2) 3-0-^>^;l/-5-0- (t-yf;^7x-i^iJ;W -4- (p 
25 - h frz. y ^fr-fr — fr^r*- is / 1-fr) -1. 2-a-D-x'Jxn^> h 

(3 3) 

mmmrnr^ *^T-e3 2(25o mg. 0.456 mmoi) <Dmt* 3-v>mmz^ v 

\)x-=f-frT\y (395 til. 2.83 mmol), p-h^>X;l/t^^D'J F (139.2 
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mg. 0.730 mmol) 4-^^f^7; J t° U v 5 > (8.92 mg, 0.0730 mmol) £ 

in*.. 15.5 nppot#l/c 0 Kvmmz.wmm^iM7Lf^^ mst^ 

OEt-^^ifX 1:6) KJ^fitMU SEHfettttiae (3 3) (310.6 mg, 0.442 
mmol, 97 X) %%iz 0 

[a] d 20 + 16. 0 ° (c = 0.44, 7th». IR vmax (KBr) : 2935, 1595. 146 
2, 1363. 1174. 1106 cm 1 . 1 H-NHE (CDC1 3 ) d : 1.08 (9H. s), 1.40 (3H, s), 
1.46 (3B, s). 2.48 (3H, s), 3.68, 3.83 (2H. AB, J = 11 Hz) , 4.45 (2H, 
dd, J = 4. 5 Hz). 4. 64. 4. 81 (2H, AB, J = 12 Hz). 4. 68 (1H, dd, J = 4, 5 
Hz), 5. 81 (1H, d, J = 4 Hz), 7. 32 (2H, d, J = 8 Hz). 7. 42-7. 72 (15H, m), 
7.82. (2H, d. J = 8 Hz). 7.66 (4H. m). 7.72 (2H. d, J = 8 Hz). 13 C-NMR 
(CDC13) 5c: 19. 1. 21.5. 26. 1, 26.4. 26.7. 64.4. 70. 0, 72.5. 78.1. 78.9. 
85.4. 104.2, 113. 6, 127. 3. 127. 7. 127.9. 128.0. 128. 4. 129. 6. 129.7. 12 
9.8, 132. 7. 132.8. 135.5. 137.2, 144.4. MS (EI) m/z : 646 (IP-t-Bu). Hi 
gh-MS (EI) : Calcd for C 35 H 37 0 8 SSi (M + -t-Bu) : 645.1978. Found : 645.19 
69. 

(3) 1. 2-^-0-T-fe^l/-3-0-<>^yl/-5-0- t --ff-A/V 
1 U A/— 4 - (p - VJ\'3-y7.)\'*—j\sjr3ri// — a - 

:fci:tf-£-D- U tfy^S-X (3 4) ©£ri& 

mmm.MT, 3 4 (3. 70 g. 5. 27 mmoi) (Dmmmm (56 mi) izm^mm (6. 

0 ml, 63.6 mmol) &£Fft%g& (56 fil, 1.10 #mol) £ijn;t. SST' 2 tiffSML 
WVfco K£&tt«3Mi (300 ml) iZ&VT 30 ftWm&^tz'&^ fifrfa&i£7k£ 

&%£LXV$t>tlfz : m!$LMfc%:!sV h ^5 V 4 - (AcOEt-'N 

2:1) KJ:D«IS!U StfeifcttBlK (3 4) (3.36 g, 4.53 mmol, 86 X) 
&a : 0 = 1:4 OMibtlfco 

IR vmax (KBr) : 2934, 2863. 1751, 1365, 1217. 1106 cm" 1 . 1 H-NMR (CDC1 3 ) 
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Ipm 5: 1.02 (9H, s). 1.77 (3H, s), 1.98 (3H, s). 2.39 (3H. s), 3.61, 
3.76 (2H, AB, J = 11 Hz), 4.21-4.58 (5H, m), 5.26 (1H, d, J = 5 Hz). 5. 
94 (1H, s). 7. 15-7. 59 (13H, m), 7. 58-7. 66 (4H, m), 7. 72 (2H, d, J = 8 Hz) 
. [am d: 1.02 (9H. s), 1.98 (3H, s), 2.36 (3H. s). 3.48, 3.58 (2H, AB, 
5 J = 11 Hz), 4.21-4.58 (5H, m), 5.12 (1H, dd, J = 5, 6 Hz), 6.33 (1H, d, 
J = 5 Hz), 7. 15-7. 59 (13H, m), 7. 58-7. 66 (4H, m), 7. 72 (2H, d, J = 8 Hz) 
. ,3 C-NMR (CDC1 3 ) 6 C : 14.2. 19.3, 20.5, 20.8, 21.6, 26.7. 26.8. 60.3, 6 
4.8. 69.1. 73.6, 74.1. 78.6. 85.3. 97.4. 127.4. 127.6. 127.7. 127.8, 127. 
9, 128.0. 128.2. 128.3, 128.4. 129.5, 129.6, 1289.8. 129.9, 132.4, 132.8. 
10 132.9. 135.4. 135.5. 135.6. 136.9. 144.5. 168.7. 169.4. High-MS(FAB) : 
Calcd for C40H46N20, 0 SSiNa (M + +Na) : 769.2479. Found : 769.2484. 
(4) 2' -O-^y'Jto- 5' -O- t - W^7x 

—to's U A/- A' - P - h/Ui vxyl/*— jVJr^i/* =f-)\s- 5 -/ =f-toQ 
U (3 5) <D&j& 
15 mmnttiT, *^Tt3 4(1.88g, 2.52 mmol) <D 

(26 ml) iZ 2TMS-T (1. 04 g. 4. 03 mmol) RO' h U * ^toi/ V to V U 7Mp^ 
?>Kto*i-- h (730 /zl. 4.03 mmol) *tRX.^ 17 ^H^U/Co S 

20 JbtibtimiMv/'J^W^A^nvh^?^- (AcOEt-^lf- 
>. 2:3) (:U;«)ffifSi!U fSMft* (3 5) (2.00 g. 2.44 mmol. 97 X) £&fc 0 

mp. 70 - 71.5 °C. [a] o 24 + 4. 58 0 (c = 1.25. T-fe h ». IR v max (KBr) 
: 3059. 2934, 1694. 1465, 1368, 704 cm 1 . 1 H-NMR (CDC1 3 ) d : 1.18 (9H, s) 
25 , 1. 63 (3H. d, J = 1 Hz), 2. 10 (3H. s) . 2. 42 (3H. s) . 3. 73, 3. 86 (2H. 
AB. J = 11 Hz). 4.12. 4.20 (2H, AB. J = 11 Hz), 4.44, 4.57 (2H, AB, J = 
11 Hz) , 4.45 (1H, d. J = 6 Hz). 5.38 (1H. t, J = 6 Hz), 6.02 (1H, d. J 
= 6 Hz). 7.21-7.60 (13H, ra). 7.62-7.69 (7H, m). 8.91 (1H. br s). 1 3 C-NMR 
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(CDC1 3 ) 5c: 11.9. 19.3, 20.6, 21.6, 27.0, 65.3. 68.6. 74.1. 74.8. 77.2. 
77.3. 86.0, 86.4, 111.6, 127.9, 128.0, 128.2, 128.5. 129.7. 130.1. 130. 
2, 131.8. 132.3. 132.5. 135.3. 135.5. 135.6. 136.8, 144.9, 150.2, 163.4, 
170.2. MS (FAB) m/z : 813 (M + +H). 
5 Anal. Calcd for C43H48N2O1 0 SSi«2H 2 0: C, 60.83; H, 6.17; N, 3.30. Found : 
C, 60.55; H. 5.78; N, 3.22. 

(5) 3' -O-sO'JJV- 5' -O- t -Zf^JVJy V Jl- 4' -p 
- hyl/xyx^^-yl/t^ry^ =}-)\>- 5 - M f-Jl/V V ; J > (3 6) <D&J& 

?kftTF> 3 5(250 ng. 0.308 mmol) <D / J- )VT )V n - (4 ml) iCj^M 

10 #>J^A (12.75 rag, 0.0923 mmol) Rtfzk (0.5 ml) £flDX.. m.MX 22 B#RH 

^l/7)5i.^OTh^57^- (AcOEt-'\*-tr>, 3:2) K<k*)«»!U Sfetft 

15 ^ (36) (216.7 mg, 0.283 mmol. 92 X) &&fc 0 

mp. 74 - 77 °C. [a] d 23 + 5. 15 " (c = 1.23, CHC1 3 ). IR v max (KBr) : 30 
48. 2934. 1695, 1363. 1181. 1108. 977, 819, 704 cm-1. 1H-NMR (CDC13) d: 
1. 05 (9H. s), 1. 65 (3H. d, J = 1 Hz). 2. 39 (3H, s), 3. 04 (1H. br d, J = 
9 Hz), 3.72 (2H. s). 4.17 (2H. s), 4.18 (1H, d, J = 5 Hz). 4.24-4.32 (1H, 

20 m), 4.54. 4.62 (2H. AB. J = 11 Hz), 5.62 (1H, d. J = 6 Hz), 7.19-7.69 
(20H, m), 8.46 (1H, br s). 1 3 C-NMR (CDC1 8 ) 8 . : 12.1.19.4, 26.9. 58.8. 7 
2.0. 72.2, 75.8, 76.7, 87.4. 88.8. 110.4, 127.7. 12.79, 128.1, 128.2, 12 
8.5, 128.7, 129.8, 130.0, 130.1, 132.2, 134.3, 135.3, 135.5. 136.8. 149. 
8. 163.9. MS (FAB) m/z : 771 (MHH). 

25 Anal. Calcd for C 4 iH46N 2 0 9 SSi: C, 63.41; H, 6.16; N, 3.51; S, 3.95. 
Found : C, 63.87; H, 6.01; N. 3.63; S. 4.16. 

(6) 3' -O- t --f=f-)VJy *-JUis U to- 2' -O, 
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4' -C-y u i?> (3 7) 

S*««Tx *?^T-C 3 6(1.86 g. 2.42 mraol) ©f h7t Kn77>M 
(30 ml) h U ^ A ( h U J ^jVis U T ^ K (1. 0 M in THF, 8. 47 m 
1, 8.47 nimol) £#PX.. 1 IH^il^b^o SlftTMKi&ftlfi^k (14 ml) 

*u mzntzmf&mw*'>vjj>fji<t>7j*?a^ vy^u- (AcoEt-^-tf 

>. 2:3) JCct^ffiglU. fifetft* (3 7) (1.42 g. 2.37 mmol, 98 %) &mtz Q 
mp. 70.5- 72 °C. [a] d 22 + 52. 47 ° (c = 1.025, T-tr h ». IR max (KBr) 
10 : 2936, 1694, 1465, 1275, 1106, 1055, 809. 704 cm-1. 1 H-NMR (CDC1 3 ) 6 : 
1. 21 (9H. s), 1. 76 (3H, s), 3. 88, 4. 07 (2H, AB, J = 8 Hz). 4. 07. 4. 15 
(2H. AB. J = 11 Hz). 4. 16 (1H, s), 4. 66, 4. 80 (2H, AB, J = 11 Hz), 4. 76 
(1H. s), 7. 34-7. 79 (16H, m), 10. 0 (1H, br s). MS (FAB) m/z : 599 (M + +H). 
Anal. Calcd for Ca^asNzC^Si^HzO: C. 64.33; H, 6.03; N. 4.41. Found : 
15 C. 64.58; H, 6.15; N, 4.28. 

(7) 3' -O 2' -O. 4' 
> (3 8) 

gUIilT, 3 7 (188.7 mg. 0. 316mmol) CD-^b^fc Fo77« (1 ml) 
IC. 7- h^-7^yl/T>^-^A-7;l/7t-U K (1.0 M in THF, 379 fil, 0.379 //m 

20 oi) %m?L. MM.'V 2.5 mmmnLfro Kmmm.^m)£^Lxn^titz^ 

mfo&i/ U Jl?)l>il? U9 b ?*^:7 ^ - (AcOEt-^^-tf V. 1:1^1:0) let 
^ffl^b. Sfi*^ (3 8) (94.6 mg, 0.262 mmol. 83 X) &*§fc 0 
IR vmax (KBr) : 3424, 3183, 3063. 2950. 1691. 1463. 1273. 1057. 734cm' 1 . 
•H-NMR (CDCls) 3: 1.90 (3H, d. J = 1 Hz). 3.83. 4.05 (2H. AB, J = 8 Hz) 
25 , 3. 93. 4.02 (2H, AB, J = 12 Hz). 3.94 (1H. s). 4.53 (1H. s). 4.56, 4.58 
(2H. AB. J = 12 Hz), 5. 65 (1H, s), 7. 32 (5H, s), 7. 44 (1H, d, J = 1 Hz). 
High-MS (EI) : 
Calcd for C 18 H 2 oN0 6 (M + ) : 360.1321. Found : 360.1312. 
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(8) 2'-0, 4' -C-^f U>-5-^fL/>-)'J^> (39a) 
lt£r ^ 3 8 (86. 5 mg, 0.240 mmol) <D t ?-jlTJlzi -JUm%L (4 ml) K 20 % 
Pd(0H) 2 -C (86.5 mg) ^px.. 7K^^»itTSJE^T 14.5 mmMWLtz 0 

m&mMistz'^ mm^mK^^Lxm^^ (3 9) (62.5 m g , 0.230 mmoi, 

5 96 %) &ntz 0 

mp. 194- 195 °C. [a] d 20 + 53. 7 ° (c =1.02. EtOH). IR u max (KBr) : 332 
3, 3163, 3027, 2889, 2826, 1689. 1471, 1276, 1057 cm" 1 . 1 H-NMR (CD 3 0D) 
d: 1.89 (3H. q, J = 1 Hz). 3.74, 3.95 (2H, AB, J = 8 Hz). 3.90 (1H. s). 
4.07 (1H. s). 4.26 (1H. s). 5.53 (1H. s) , 7.74 (1H. d, J » 1 Hz). ,3 C- 
10 NMR (CD 3 0D) 5c: 12.6. 57.6. 70.3. 72.4, 80.8. 88.3. 90.4. 110.7. 136.8. 
151.8. 166.5. 

immm 4 ] 

(1) 2' -O-T-bf-^-3' -o- t -y^-j^jy i 

— friz 4' - P - Y^x-ls^A/*—)]/**!/ * ^JU-N 6 -oy 

15 ^f^7f; >> (4 0) 

6) (H. Vorbrggen, K. Krolikiewicz and B. Bennua, Chem. . Ber. , 114, 
1234-1255 (1981)) Kfi£->TSISg Ufc 2TMS-A 8 * (128.7 rag. 0.336 mmol) ("H 
fSttVfttT. MMT3 4 (250 mg, 0.336 mmol) © 1, (5.0 
ml) R[>* h 'J ^ f 'J ;l/ b "J 7;l/tn / ^ h (6. 7/zl, 0.0336 

20 mmol) £#P/U 26 B#iaiQ&i8fllE Ltz a RC^^iCtfrfaM^k&iaX-fc^ mt 

374- (CHCl 3 -MeOH. 30:1) J; *) fitM U (4 0) (234. 5 mg, 0. 

253 mmol. 75 %) ^Utz 0 
25 mp. 77-78 °C (AcOEt / ». [ a ] D *< _ 13 2 " (c = 1.00. CBC1 3 ). IR 

i/max (KBr) : 3058. 2934, 1749. 1703. 1606. 1105 cm 1 . 1 H-NMR (CDC1 3 ) 
d: 0.99 (9H. s). 2.04 (3H, s). 2.38 (3H. s), 3.74. 3.85 (2H, AB. J = 1 

1 Hz). 4. 31. 4. 43 (2H. AB, J = 11 Hz). 4. 52. 4. 58 (2H. AB, J = 11 Hz) . 
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4. 81 (1H, d, J = 6 Hz), 5. 94 (IB, d, J = 6 Bz), 6. 04 (IB, d, J = 5 Hz), 
7. 18 - 7. 61 (20H, m), 7. 69 (2H, d, J = 8 Hz), 7. 99 (1H, s), 8. 01 (2H, d, 

J = 7 Hz), 8.56 (1H. s). 8.99 (1H. br s). 13 C-NMR (CDC1 3 ) 5c: 19.1, 20. 
5, 21.5, 26.7. 64.1, 68. 4, 74.0. 74. 6. 77.9. 86. 57, 86.64. 123.4. 127.7. 
5 127.8. 127.9. 128.1. 128.5. 128.8, 129.6, 129.9, 132. 0. 132.3. 132.6. 1 
32.7, 133.5, 135.4, 135.5, 136.8, 142.0, 144.7, 149.6. 151.2. 152.6. 164. 

5. 169.8. MS (FAB) m/z : 926 (M + +H) . 

(2) 3' -O— *>5M>-5' -O- t -y^Jl/iS? *—JUi/V Jl/- 4' -p 
- hJl^>XJV* — JV*3rtsjl f-J\y-N 6 V W JUT 7 J > > (4 1) 

10 ©£n& 

4kl%^4 0(167.9 mg. 0.182 mmol) V> * ^jlsTJl^ -JUmftL (3.0 ml) Km. 
MSS^^A (15.0 mg. 0.109 mmol) SrJnx.*:^ Mt? 15 ftmWLfro 

15 ^^n^ffi^«{*^>U^^Vl/^5A^o-7 (CBCU-MeOB. 30:1) 

KJ;*J*IStU Sfet&* (4 1) (140.5 rag. 0.160 mmol. 88 X) &mti 0 
mp. 82- 83 °C (AcOEt-'N+lr ». [a] d 25 - 6. 02 " (c = 0.96. CHC1 3 ). IB 

i/max (KBr) : 3306. 3066. 2935. 2859, 1701. 1611 cm 1 . 1 H-NMR (CDC1 3 ) 
5: 0.98 (9H, s). 2.37 (3B, s), 3.76 (2B, s), 4.39, 4.45 (IB, AB. J = 11 
20 Bz), 4.54 (IB, d, J = 6 Hz), 4.67, 4.76 (2H, AB, J = 11 Hz), 4.85 (1H. 

dd, J = 5, 6 Bz). 5. 79 (IB, d, J = 5 Hz), 7. 20 - 7. 58 (21H, m). 7. 73 (2B, 
d, J = 8 Bz), 7. 80 (IB, s), 7. 96 (2B, d, J = 8 Bz). 8. 49 (IB, s), 9. 18 
(IB, br s). 13 C-NMB (CDC1 3 ) 5c: 19. 1, 21.6. 26. 8. 64.4. 68.9. 74.1. 74. 

6. 79.2. 86.8. 89. 8. 123. 1, 127. 7. 127. 8. 128. 0. 128.2. 128.4. 128.6. 12 
25 8.8. 129. 7. 130.0. 132.1. 132.5, 132.6, 132.8, 133.4, 135.4. 135.5. 136. 

8. 142.1. 144.8. 149.4. 152.3. 164.5. 

(3) 3' -O-sOitJb- 5' -O- t -y?-J\siS7 *—JVisV JU- 2' -O, 
4* -C-^^U>-N 6 -sOiSJl/T^y isy (4 2) (D&ffc 



28 



WO 98/39352 PCT/JP98/00945 

S*»«ET^ 4 1(210. 5 mg, 0.238 inol) Of Ko75>Sift (8.0i 

1) Clfitt h U f? A If X (h'jy ;U»> U 7; K (1.0 « in THF, 0. 58 
ml, 0.572 mmol) &UuZ.K'&^ 11T 3 B#fM# Lfco KJEi&iftKtSfntfllTk 

^7A^07h^77^ - (CHCl 3 -MeOH, 30:1) Kl<J:DfMK!U fife*ft* (4 2) 
(169. 5 mg, 0. 238 mmol, quant. ) &'&tz 0 

mp. 80- 81 °C. IE ymax (KBr) : 3259. 3064, 2932, 2858. 1703, 1607 cm" 1 . 
1 H-NMfi (CDC1 3 ) 8: 1.07 (9H, s), 3.95. 4.10 (2H. AB. J = 8 Hz). 4.02 (2 
10 H. d, J = 8 Hz). 4.56, 4.64 (2H, AB, J = 12 Hz), 4.26 (1H, s) . 4.86 (1H, 
s), 6.14 (1H. s), 7.26 - 7.70 (18H. m), 8.04 (2H, d, J = 7 Hz). 8.22 (1 
H, s), 8.78 (1H, s), 9.18 (1H, br s). 1 3 C-NMR (CDC1 3 ) 6c: 19.2, 26.5. 2 
6.8, 29.7, 59.2. 72.4. 72.6. 76.5. 76.8. 86.7. 88.6, 123.4, 127.7, 127.8. 
127. 9. 128. 1. 128. 4, 128. 8, 129. 5. 130. 0. 132. 4. 132. 5. 132. 8. 133. 5. 1 
15 34.8, 135.2, 135.5, 135.6. 136.8, 140.4. 152.7. 

(4) 3' -0-^>^l/-2' -O, 4' -C-^f l^>-N 6 -KyV-(JV 

TtJ •>> (4 3) ®&J& 
4t&®} 4 2 (173. 6 mg. 0. 244 mmol) CDfh^t K P 7 5 >mm (7. 0 ml) \Z 
I^tf h7 7'f JVT y^e — 9A7;l/t'J K (1.0 M in THF, 1.0 ml, 1.0 mmol) 

20 <&flQx.. sat 25 ftMw\^tz 0 &fcmm&m&%£i;rmzntzmmm* 

•>iJ*f';^7A^o-7K77^- (CHCl 3 -MeOH, 15:1) C J; *) fit 5H U fife 
*&3fc (4 3) (115.4 mg, 0.244 mmol, quant.) £*§*io 

mp. 154 - 155 °C (Et20). IR v max (KBr) : 3339. 2944. 1701. 1611 cm 1 . 1 
H-NMB (CDCU) 8: 3.91, 4.13 (2H, AB, J = 8 Hz), 3.93. 4.01 (2H, AB. J = 
25 12 Hz). 4.38 (1H. s), 4.64 (1H, s). 4.85 (1H. s). 6.08 (1H, s). 7.29 (1 
H, s), 7. 51 (2H, d, J = 8 Hz), 7. 58 (1H. d, J = 7 Hz), 8. 05 (2H, d, J = 
7 Hz), 8.14 (1H, s), 8.75 (1H, s), 9.50 (1H, br s). 1 3 C-NMR (CDC1 3 ) 8c: 
57. 1, 72. 4. 77. 0, 77. 1. 86. 9. 88. 6, 122. 9. 127. 6. 128. 0, 128. 1. 128. 4. 
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128.7. 132.8. 133.5. 136.9. 140.5, 149.8. 150.5. 152.8. 165.0. 

mmm 5 ] 

(1) 2' -O-T-trf-^- 3' -0-t-^^7x 
— > U 4 ' - p - l>;Ui>x;i/*^A<4-* ^jv-n 2 -4v7 
r*) )WT J isy (4 4) 

Mm<D-$:M 6) C^otllL/; 3TMS-G iBu (146.8 rag, 0.336 mmol) izm 
mm.<MT. ^M-C 4 (250 mg, 0.336 mmol) (D 1. 2-v?^npx^>M (5.0 
ml) Rtf h U ^ *J]/i/ h U -7^0^ ^ h (6.7 /z 1. 0.0336 

mmol) 15 B#P B m^MU*: 0 SJ£ig&irg$fnM7K£/to;i*:&, tM^fb 

3 [Hlffttiib^o mmmzmn&i&yk-z&c'ftfe, »h'J-)Ai:x 

77^ - (CHCl 3 -MeOH, 30:1) id J: 0 MM U fifetft* (4 4) (213.6 mg. 0.2 
35 mmol, 70 %) %mtz 0 

mp. 96 - 97 °C (AcOEt-^+lf ». [a] D 24 -11. 09 ° (c = 0.97. CHC1 3 ). I 
R vmax (KBr) : 3152. 3065, 2934, 1746, 1681, 1606 cm" 1 . 'H-NMR (CDC1 3 ) 

d: 0.96 (9H. s). 1.10 (3H, d, J = 9 Hz), 1.13 (3H, d, J = 9 Hz). 1.98 
(3H, s), 2.36 (3H. s), 2.48 (1H, m), 3.65, 3.72 (2H, AB, J = 11 Hz). 4.2 
3, 4.43 (2H, AB, J = 11 Hz), 4.47 (2H, s). 4.63 (1H. d, J = 6 Hz), 5.74 
(1H, t, J = 6 Hz), 5.96 (1H. d, J = 6 Hz), 7.14 - 7.68 (20H, m), 9.15 (1 
H, s), 12.20 (1H. s). 13 C-NMR (CDC1 3 ) 5c: 19.1, 19.3. 19.4. 20.8. 21.9. 

27.0. 27.2, 36.5, 64.5, 68.9, 74.4. 74.9. 76.7, 86.1, 86.7, 122.0. 127. 
6, 127.7, 127.9, 128.1, 128.3, 128.4. 128.8. 130.1. 130.4. 132.3, 132.7. 

132.9. 135.7, 135.8. 137.3. 137.8. 145.2, 147.8, 148.5, 156.2, 170.2, 1 
78. 8. 

(2) 3' -O-^vi^l/- 5' -O- t --y^JVi?? jUi; V JV- 4' -p 
- h;i/xyx;l/^-^+^^f^-N 2 -4 Vf* U KPT J i/ > 

(4 5) <D&f& 

it&V>}4 4(137. 0 mg, 0.151 mmol) j-jlTJV? -jumm (3.0 ml) iCW. 
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fi-CKifc^y^A (15.8 mg, 0.113 mmol) &1X}Z.t:'ik^ ■ M"C 45 $Mt#Lfc«, 

t#£*l*:;|Mllft£~> U A? ^ - (CHCl 3 -MeOH, 30:1) 

5 KJ; 0*if§2U 6fe1ft*4 5(83. 4 mg, 0.097 mmol, 64 X) £*§fc 0 

mp. 102 - 103 °C (AcOEt-^-tf-y). [a] D 25 - 2. 00 ° (c = 0.40, CHC1 3 ). 
IE i/nax (KBr) : 3166. 2932, 1684, 1607 cm' 1 . 1 H-NMR (CDC1 3 ) S: 0.90 
(9H. s), 1. 09 (3H, d, J = 7 Hz), 1. 13 (3H, d, J = 7 Hz), 2. 30 (1H, ■). 2. 
37 (3H, s), 3.71, 3.76 (2H, AB, J = 11 Hz). 4.32, 4.48 (2H. AB, J = 11 H 
10 z). 4. 35 (1H, d, J = 6 Hz), 4. 63, 4. 90 (2H, AB, J = 12 Hz). 4. 96 (1H, t, 
J = 6 Hz). 5.67 (1H. d, J = 7 Hz), 7.17 - 7.71 (20H, m), 8.82 (1H, s). 
12.05 (1H, brs). 13 C-NMR (CDC1 3 ) 5c: 18.7, 19.0, 21.6, 26.5, 36.2. 63.5. 
69. 1. 73. 7, 74. 3, 78. 8. 86. 2, 89. 5, 127. 7, 127. 8. 128. 0. 128. 1. 128. 5. 
129.7, 130.0. 132.0. 132.6. 132.7. 135.3. 135.4, 137.4. 138.2. 144.8. 14 
15 6.9. 155.5. 178.5. 

(3) 3' -0-0^^-5' -O- t -y^-jv^y iL—jiis y yu- 2' -O, 
4' -c- / ruy-N 2 -^v^fj^^Ty^v (46) ©£j£ 

mm^iMT, 4 5(92. 1 mg, 0.102 mmol) ©f h5t KP77>jS» (3.0i 
1) ICMTt h U ^At'X (h'jy 5^U-> U ;U) 75 K (1.01 in THF, 0. 31 
20 ml, 0.315 mmol) &1jaZ.t:&^ Mfl"C 3 B#Bgil# Lfc 0 R&fl&ttKfi&ftlfilrTk 

- (CHCl 3 -MeOH, 25:1) (a^ttib^ (4 6) 

(31. 4 mg, 0. 160 mmol, 44 X) *ntz 0 
25 mp. 99 - 100 °C. IR v max (KBr) : 3162, 3068. 2932, 1683. 1610 cm" 1 . l H- 
NMR (CDCla) 8: 1.06 (9H. s), 1.25 (3H. d, J = 7 Hz), 1. 27 (3H, d, J = 7 
Hz), 2. 64 (1H, m), 3. 83, 4. 01 (2H, AB, J = 8 Hz), 3. 97 (2H, d, J = 7 H 
z), 4.18 (1H, s), 4.51 (1H, s), 4.54 (2H, d, J = 2 Hz), 5.77 (1H, s), 7. 
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17-7.42 (5H. m), 7.64 - 7.72 (10H. m). 7.84 (1H, s). 9.03 (1H. s). 12.08 
(1H, br s). l3 C-NMR (CDC1 3 ) 6c: 18.9, 19.0. 19. 1. 26.5. 26.7. 36.4. 59. 
1. 72.4. 72.5. 76.8, 77.5. 86.3. 88.3. 121.7. 127.6. 127.7, 127.8. 127.9, 
128.1. 128.4. 129.6. 130.0. 132.36. 132.42. 134.8. 135.45, 135.54, 135. 
5 8, 136.8. 146.8, 147.7, 155.4, 178.6. 

(4) 3' -o-^y ; jjv \ -2' -o, 4' -c-j^u>-n 2 --fvrf- 
v jiyr j (4 7) 

fc&Ql 4 6 (41. 3 mg. 0. 060 mmol) © -r h 5 k Kn7 5 (3. 0 ml) \Z 

Sfitf h^yf^Tyt-^A?^ 1 ; K (1.0 M in THF. 0.90 ml. 0.90 mm 
io ol) &flnx.fc8U lit 1 B#IKH!#L;fco RJE»tt**EES*OTS£*i;fcffi 
^i**y'i*^^7A^07F^77^ - (AcOH-EtOH. 20:1) iZ 
b> (4 7) (27.1 mg. 0.060 mmol. quant.) £&fc 0 

mp. 228 - 229 °C (Et20). [a] D 25 + 32. 90 ° (c = 0.875. CHC1 3 ). IR v max 
(KBr) : 3162. 2934, 1683, 1608 cm" 1 . 1 H-NMR (CDC1 3 ) 6: 1.24 (3H. d, J 
15 =7 Hz), 1. 26 (3H, d, J = 7 Hz). 2. 76 (1H, m). 3. 83. 4. 03 (2H, AB. J = 
8 Hz). 3. 92. 4. 02 (2H, AB. J = 13 Hz). 4. 33 (1H, s). 4. 55 (1H. s), 4. 62 
(2H, s). 5.80 (1H. s). 7.25 (5H. s). 7.91 (1H. s). 9.85 (1H, s). 12.05 
(1H. s). 13 C-NMR (CDC1 3 ) <5c: 19.19. 19.25. 36.4. 57.4. 72.5. 77.0. 77.5. 
86. 5. 88. 8. 121. 0. 127. 8. 128. 1. 128. 2. 128. 3, 128. 4, 128. 6. 137. 1. 137. 
20 5, 147.5, 148.2, 155.7, 179.9. 
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5'-GCGX I I I I rQCT-3' (XT6) 

5'-GCGTTX^TTGCT-3 , (T2XT3) 

S'-GCGTmCTTGCT-T (T3XT2) 

5'-GCG I I I r TXQCT-3' (T5X) 

6'-GCGXXTTTTGCT-3' (X2T4) 

S'-GCQTTXXTTGCTO* (T2X2T2) 

S•-GCGTTTTXXGCT-3• (T4X2) 

S'-GCGXXXXXXGCT-3' (X«) 

s'-g mTTTrn x xc-a- (X2) 

(1) 3'-0-[2-->7yxh + -> (^y^ntf;l/75;) ^X"7^y]- 
5*-0-(4.4'-> ; ^ h + ->h'J f-yl/)- 2' -0, 4' 

t? U v>> (2 1) cD^fijc 

ft&$l8 (200 mg, 0.31 bboI), □ t°;UT V U rb^^/V 

K (39.6 mg, 0.23 niol)$&7K CH 3 CN T3ift»Lfc^ CH 3 CN - MtK 
THFM (3:1. 4 ml)£U S*»«ET 2 - *>T y if-yl/ N, N, N' , N' -x b? 
-TV^otVU ta^oyTS/'f b (0. 12 ml, 0.37 mmoD^flnx.. M"C90 

br?7j- (AcOEt : : Et 3 N = 75:25:1) IZ^^mWik, AcOEt-'X* 

■V-yizmitWiL, 7;^ h&2 1 (181 mg, 0.25 mmol, 81%) *'®tz Q 

mp71-74 °C (AcOEt-^+-y-». 31 P-NME (CDC1 3 ): S 149.6, 149.5. 149.4. 
149.3. 149.2. 

(2) * U J"^ ? KS*#©— 4" U =fv-©^fij£{i Pharmacia*± 
SSJDNA^-^^® Gene Assembler PlusJCj; f) 0. 2 ^molX^ — A'-Cfr-? tz Q m 

-7kKS*<CPG3t^ft:jC|S^LA:5'-0-DMTr-^* ^ > (0.2 /zmol) ©DMT r 
g£ h y ^anj»»i:J:,-CRft«U *® 5' -TkKSlc^DN A^fiJtffl© 4 

5^j^L^y± ^0-2 /^mol scale) 

1) detritylation IX CC1 3 C00H in CH 2 C1CH 2 C1, 6 sec 

2) coupling 0. 1 M phosphoramidite (25 equiv. ), 
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0. 5 M lH-tetrazole (500 equiv. ) in MeCN, 2 rain 

3) capping 3% 4-(dimethylamino)pyridine, 10% Ac 2 0, 

in MeCN, 18 sec 

4) oxidation 0.01 H I 2 in 2, 4. 6-collidine/H 2 0/MeCN(l :5 : 11). 

6 sec 

n^titzZ' -O-DMT rittstltz* U =f* ^ l^f- VMBWlt. ifflrt^ 
A^ovh (Millipore, Oligo-Pak™ SP) _h"C h 'J 7 n g^jg? 5 m 1 {-J; 0 

(2) 5' — GCGXTTTTTGCT— 3' (X T 5 ) 

iR* 0.06 //mol (30% yield) 

(3) 5' — GCGTTXTTTGCT— 3' (T 2 XT 3 ) 

JR* 0.05 //mol (25% yield) 

(4) 5' — GCGTTTXTTGCT— 3' (T3XT2) 

JR* 0.03 /zmol (15% yield) 

(5) 5' — GCGTTTTTXGCT— 3' (T 5 X) 

JR* 0. 06 //mol (30% yield) 

(6) 5' — GCGXXTTTTGCT— 3' (X2T4) 

JR* 0.06 //mol (30% yield) 

(7) 5' — GCGTTXXTTGCT— 3' (T2X2T2) 

JR* 0.05 //mol (25% yield) 

(8) 5' — GCGTTTTXXGCT— 3' (T4X2) 

JRS 0.06 //mol (30% yield) 

(9) 5' -GCGXXXXXXGCT-3' (X6) 
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iRfi 0. 06 /zmol (30% yield) 
(10) 5' — GTTTTTTTTTXXC — 3* (X2) 
JR* 0.07 /zmol (35% yield) 
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5 ommDN Ate XVRN AKZt-t Zs^J 7 >) «y FJMfi^P^o 

**M£-e*i^*i. Na C 1 lOOmM. V >m± b U ^ AMW ( p H 7 . 
2) 1 OmM. 7>f-t yx$M. 4 # M N -tr>X|g4 # M £ LfclJ- (5 
OO/zL) £$5J3t7K4>ir/§U 1 OB#^^^{tTv0o < «9^a£T-#£PLfCo # 
^JKIt (ft** UV-2100PC) (D^JU^folz$*mffi±<Dtzlsbizmm%M%:Mls, if 
io >y;WM£5°C£Ti&* Kftipu £ £K2 0^P^5°C(r^o/c^. 

1&Ltz 0 ^-yzfJlU&U9 0 o C£tN5#0. 2°C^o±#^-tJ: N 0 . 1 "C^PlTr 2 

15 TIB©^^^b/Co 

(Tral) 



TVf-fey^ *g*i DNA a> £(DTm tg}$ RNA b> tOTni 







(ATm/mod. ) 


(ATm/mod. ) 


5' 


-GCGTTTTTTGCT-3' (^#0 


47°C 




45°C 




5' 


-GCGXTTTTTGCT- 3' (XT5) 


50°C 


(+3°C) 


49°C 


(+4°C) 


5' 


-GCGTTXTTTGCT-3' (T2XT3) 


49°C 


(+2°C) 


49°C 


(+4°C) 


5' 


-GCGTTTXTTGCT-3' (T3XT2) 


49°C 


(+2°C) 


50°C 


(+5°C) 


5' 


-GCGTTTTTXGCT-3' (T5X) 


52°C 


(+4°C) 


51°C 


(+6°C) 


5' 


-GCGXXTTTTGCT-3' (X2T4) 


51°C 


(+2°C) 


53°C 


(+4°C) 


5' 


-GCGTTXXTTGCT-3' (T2X2T2) 


49°C 


(+1°C) 


53°C 


(+4°C) 
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5' -GCGTTTTXXGCT-3' (T4X2) 
5' -GCGXXXXXXGCT-3' (X6) 



54°C (+3. 5°C) 
58°C (+1.8X0 



PCT/JP98/00945 

55°C (+5°C) 
71°C (+4. 3°C) 



a): 3' -CGCAAAAAACGA-5' . b): 3* -r(CGCAAAAAACGA). 

(la)) b (X) 36<lfl*-5^«2ffl#ALyJ:3j-y rf-e-fli. *B*S 

DNA*y ^-tCMyj KJMft^ Tmii-CfPfiffibT^IIJ:*) t>2-7K 
(l#EMiaai^fe») 2«gffi) _h#U T^t^TX-ClftU: (X6) Kfct^ 
5 Ttil lSt)±#bfco — 3\ ffitiRNAiC^-rS^'fT'U >y KMI^IFILfc 
t:5, li*5l>li2iiALfct'J =fv-"CI«&«UO t>4-l OS (1 
fcttSSKHifc?) 4JK^^6Jg) ©Tmffi©±##tlta6£*u L^fc (X6) Kfc 
^T(iffi^iRNA{C*f-r^^-r^U >y KJBfiJt^^M^®* *K Tmffij&<2 5JKJ^± 
(l^tft^S^/cO 4JK) t±#^Ma6t>*l^o ^iiHTra 
10 {t*<^< t>±#t5S«(*®fW^« < . £fcDNA«fc <0 % RNAKtt-rSftfDtt*<iS 

[H^fiJ 2] 7 ? if»3Rj»tt©iB!J^ 

15 1 5 5^3 7ti:S-jfct U ^7 ? u^f- K©^7 7 r -/§7&(10juM, 400// 1) 

iCt£S*X*i^X-r^--tf©'<-y -7 r— (0. 003U/ml, 400/zl) ; £/l£-UfCo 
•M^^^3 7°CiC^o/c^-ir;K800jal){CAti. ^U^^l^f" K©#ft? 
KJ;£&^!!RiDK260nm)©iBta&SHIMADZU UV-2100PC£ffl^TllB#lft(::£<]/£ U 
tz 0 mi*tz'<<» 7 r-©*afiJcliTris-HCl(pH8. 6)0. lM.NaCl 0. lJkMgCl 2 14mMT£> 

20 OfiiJ^fI{-+^«-Jl^Mb^o 

¥ttJtH(ti/2)©ffll5£ 

iiJ^^^B#(t=0)S:O*^^gl?P^itX^ISi!6 <i*l/<£ < ftofc^U V^iRO^M* 
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5' -GTTTTTTTTTTTC-3' (3^88M) 260 

5' -GTTTTTTTTT-XX-C-3' (X 2) 850 

ztz, m^-^uommmt^-r^^- v*mi oa&m &t>i2 (X2) 

[&*±©*JfflRltltt] 
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mmm^ : 

tiiiB : WU 0^3^ B 

: »9- 53 4 0 9^ 
M&B : ¥fi£9^3^70 
@2?i]©$: : 1 0 

mmm^ : 1 

IgSFij©^ : i 2 

mcDm i 

IS^iJ : 

5' — GCGTTTTTTGCT— 3' 

BE3«-S§ : 2 

: 1 2 

: 1 *« 

se^'j : 

5' — GCGXTTTTTGCT— 3' 

@5^iJ#^ : 3 
BE?iJ©S£ : 1 2 
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ge^ij : 

5' — GCGTTXTTTGCT— 3' 

IE3W-*5- : 4 
@e^iJ©S^ : 1 2 

mom. : i 

htf n : MR 
K^iJ : 

5' — GCGTTTXTTGCT— 3' 

@e^tj#-^ : 5 
@e?iJcDg£ : 1 2 

: i *m 

mm : 

5' — GCGTTTTTXGCT— 3' 

@E?iJS^i : 6 
1E?|J©S£ : 1 2 

11©^ : 1 *ift 

1E?IJ : 
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5' — GCGXXTTTTGCT— 3' 

@E^iJ#^ : 7 
fe?ij©:ft£ : 1 2 

mvm : i #81 

5' — GCGTTXXTTGCT— 3' 

m?m^ : 8 

@e?l]©fi£ : 1 2 

mom. : i 
ht°p^- : mm®. 

5' -GCGTTTTXXGCT-3' 

m&m^r : 9 

IE?iJ©g£ : 1 2 

m<om : i *m 

5' -GCGXXXXXXGCT-3' 

IE3«^- : 1 0 

: 1 3 
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mom : i *m 

5' — GTTTTTTTTTTTC — 3' 



mm^ : i i 

@g?iJ©S£ : 1 3 

mom : i *m 
mm : 

5' — GTTTTTTTTXXTC — 3' 
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-«5?; ( i ) 




(i) 



XRtfYtels]— & u< tefltt^K tK3^ TVM^Ss T^^-;US. r^^--;u 

3. Xj&< 4,4'-£^ h*:> h Vf-JV (DMT r) T\ Y^2->77x h*-> 

(sm v^d tvur $ j ) (t 5 ^-y hS) -c^^ft^riiie*© 

io ^y?^t-/K7;^hi^o 

4. ( I a) 




B 



da) 
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5. -flgit (II) 




(II) 



PC«5:i:(Wl^ ) . n 3 IS 1~5 tztzL>, n l is&XS/1z 
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